Reports of scientific investigations generally present findings of a positive association. This can be illustrated through a hypothetical example. A study report suggests that off gassing of a chemical from a building component was the causative agent of health problems for some of the building's occupants is ''declared'' as probably true. In study design this is often the sort of goal that has to be established; we simply want to look for the affirmative. When an experiment or study does not provide the positive data or results we would have liked these may be rejected. Seldom do we ask the question: why? Perhaps we should look at the results and say, these negative results are really a positive and offer the prospect of future additional work. They should not simply be regarded as negative resultswe should not say the experiment or investigation was not a success.
But can negative results from an experiment really be a success? What happens when we look at the potential hazard from a chemical or mixture and find that ''yes'' it does have undesirable effects, stop at that point and publish? I would like to suggest that sometimes events that are reported as harmful also have a positive benefit. How can this be -can a negative really be a positive? In environmental and occupational scenarios can there be benefits from exposure when evidence of disease is found. The idea is generally not considered relevant, because how can a disease event be looked at as positive. The type of study where an 'adverse' but positive effect is found for a chemical or mixture is for pharmaceutical or potential pharmaceutical agents. The adverse effect is shown to reverse the disease process. However, suggesting a positive benefit from an industrial hazard is, on first examination, something that is in the world of science fiction. When a chemical does exhibit a positive influence it may be claimed as a result of the hormetic effect [1] , or more cynically some error in the control or investigative process. The question that I raise is this -why are there not other possible explanations? Maybe, this lack of looking at negative results as positive findings is due to the dogma established early in the development of our thought processes.
Since the first experiments as freshman in college, we were all trained to search for the positive result. Never once did a Professor tell my fellow classmates or me congratulations, the experiment you undertook obtained no outcome; you did not find any positive results. Well maybe, just maybe, observations of no ''positive'' results were a good finding; although in many of my college classes, at least at the time, they were not viewed as positive. Well maybe I should qualify the statement by saying that at the time it was not true; yet these experiences may actually have been a benefit for me in the long term. Thus, a negative at the time was a positive.
When there is no (positive) result from an experiment, the experiment is deemed a failure, with failure defined as observation of what we did not want. But, is this the true scientific method or I am now delving into the world of science fiction rather than science fact? I don't think so. Rather I believe this is the way science should be approached and examined; without so much preconceived baggage. Many of our preconceived ideas of what are positive and what are negative results from experimentation are based on our early training in the basic sciences. This is where we learned the concept of negative and positive controls. Should we really be taught that negative and positive controls are only symbolic for that experiment or examination or that the scientific ideas can be more than this; even for negative and discarded ones? Maybe I should have looked more closely at the failed experiments in college, for they certainly had a silver lining that I realized only later in my career. One such suggested beneficial effects is cotton dust in reducing lung cancer incidence in an exposed population [2, 3] . A negative observation in a college experiment but, as it turned out, not a wasted experiment. Again, a negative became a positive.
The examination of such a negative, at least what was considered a negative at the time, showed, in an examination of the effect of cotton dust exposure for textile workers, the beneficial effects from occupational exposure. This can be easily termed ''the occupational hygiene hypothesis''. To further expand on this theme, it has been reported that workers exposed to cotton dust are not the only worker group experiencing the effect [4, 5] . I suggest that there are other occupational groups such as agricultural workers that react similarly. These are good examples of apparent negatives (occupational exposure is expected to lead to a negative health effect) being positive (occupational exposure leading to a positive health effect), but certainly not the only ones. For if the question of a benefit from cotton dust exposure was simply passed off with the dogma of the time, that continues today, it would have been said that these findings were nothing more than a confounding flaw in the epidemiological argument from failure to evaluate properly the smoking status of the workers. But, was that really the reason why, in the case of cotton textile workers were there too few lung cancer cases compared to the incidence in a 'normal' cohort. There was another side -failure to look beyond the dogma. The reason proposed for the observed result was inaccurate smoking status based on the observation of lower smoking rates. This leaves us stuck in the current paradigm. To get out and beyond the existing paradigm requires fortitude to venture into the scientific unknown and outside the accepted norm. It should be noted that even when smoking rates were taken into consideration, there remained a lower-than-expected rate of lung cancer [4, 6] . Presented with these data the doubters may be swayed to a degree but will still say that there is simply something wrong in the way these studies were conducted. They can give no explanations as to what is wrong, but are sure this must be the case because such findings are not possible. Negatives are difficult to examine.
Superficial examination of the scientific literature shows that overall papers report positive findings. Negative findings may be accepted for publication when something ''did not work'' or was not directly associated with support for the hypothesis. Submission of negative studies are rarely of interest to editors and are usually classified as unpublishable. Studies that re-evaluate or replicate the work of others' are also generally regarded as unpublishable. So, how do we really know that a specific hypothesis is not ''true'' if findings from investigations that are intended to evaluate this concept are excluded from the literature? Negative findings can be reported alongside positive results but what happens when there is no positive result from an investigation? That is simple -the work is rarely published. However, in some studies negatives may be the best information. Failure of what we expect from an experiment can lead us to ask the question as to why it was not successful? This curiosity is at the heart of science and from these secrets mysteries are often unlocked. My example of the reduced lung cancer rates in textile workers is one example. Many people ask me about this investigation -whatever made you look at an event that had been explained as due to lower smoking rates in the exposed population and claim their reduced cancer rates were due to the occupational exposure of dust? Well it is simple, we [2] did not look at these low lung cancer rates through the eyes of the traditional dogmatists, but rather as a positive finding that needed an explanation.
This leads to another question that intertwines science fiction with science fact. Were the novels by Jules Verne pure science fiction? At the time of their writing they were, but today Verne might be regarded as somewhat of a visionary. We need to look at science not only in terms of current discoveries, but what future findings will hold. Such insight is more likely to be found in science fiction than the scientific literature. Some fiction writers seem to have the uncanny ability to look into the future and predict the direction in which science is developing. Although not commonly discussed in science classes, if you look at the way science fiction writers describe the future their predictions often show a considerable level of accuracy. I would even be so bold as to suggest that scientists-intraining should have some science fiction as required reading for their course of study. This may provide students with more insight as to what will eventually be and make them think forward as well as backwards when developing ideas. As we know from Jules Verne, science fiction can often be the predictor of where science is going in the future.
When examining the scientific method it must be emphasized that for the process of discovery we must first attempt to prove that our hypothesis stands up to the rigors of being tested and evaluated. A positive experiment or result does not necessarily prove the hypothesis correct, although it does help in establishing an idea and in demonstrating an event or occurrence, which can be viewed as positive. Most of us today search hard to prove the hypothesis; we show diligence and persistence. However, when results are negative they should not be outright rejected, rather they should be examined as potentially positive? We have to decide whether there are alternative ways in which we can look at the negative results. Even a control for an experiment may not be a true negative or positive, but could rather be viewed as a potential key to new discovery. Is it because of dogma that ideas and results have to be black and white and are never, or seldom, looked at in shades of grey?
The scientific community generally views negative investigations as errors or the result of misconception. A view based on the idea that an experimental system, particularly an epidemiology study, must operate within the framework of ''controls''. I suggest this is not the only paradigm, I often look at scientific studies differently, especially when examining population-based studies, and viewing the effects of substances on the health of man. My view is only one small part of the total picture for looking at negative results as positives. Some have even suggested that such a view is truly thinking out-of-the box; maybe this is so. It's true that the occupational hygiene hypothesis is accepted by relatively few people. Maybe so few we could have a meeting at a picnic bench. But, when you look at great discoveries and inventions, as an example the Wright Brothers, often those with great enlightenment came to a field of study that was not truly their own. Their brilliance and success could be said to be the result of them not carrying the baggage of established dogma for that field, simply because they did not know it. They did not know the difference, in the eyes of established workers, between science fact and science fiction. They had scientific vision and so were able to think out of the box. To get out of the box they had to see negatives that were really positive. Most people don't do that because they don't look that carefully, know where to look or how to start looking.
These thoughts and ideas are not just historical or a philosophical way of viewing science. They are practical, although often practicality and philosophy become intermixed. Accepted dogmas have to be recognized for what they are. Tradition dies hard. When a paradigm is established, it is hard to let go when the time comes to establish a new one. Often reluctantly, it is accepted a new paradigm will eventually be established; it is just not known what it will be and what it will look like. There is strong resistance to let the old go but a strong desire to bring in the new. Balancing the conflict can be difficult and confusing. Much of the change is from the negative we failed to recognize as a positive. Sometimes this is the basis of unexpected discoveries. In science nothing is above question and today's paradigm is nothing more than the base on which to build the next one. Science is always moving forward and to move with it we may need to think outside the box and not be confined to a dogma. Tradition in science dies hard but it does die. In the name of progress it has too.
